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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method 
and a device for detecting fingerprints and movement 
of fingers by a single device (operation at a time). 

SOLUTION: In a method for detecting fingerprints C^/ m 
and finger movement used for a processor which is ^^^^^ ttrT 1 
connected to a sensor that can acquire an image of r — H * , > ** \ f jn 
the fingerprints, there are a step for obtaining a first I fJW l^tty J, M 

fingerprints image, a step for comparing the obtained | -*z.*mmemn~f | ( 

fingerprints image with information on other cS5^ 
registered fingerprints at a first mode operation of the 
processor, and a step for obtaining a second 
fingerprints image and deciding the movement of 
fingers obtained as the first and the second 
fingerprints image at a second mode operation of the 
processor. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the fingerprint used for the processor connected to the sensor which can acquire the 
image of a fingerprint, and the method of detecting a motion of a finger (A) In the step which 
acquires the 1st fingerprint image, and the 1st mode actuation of the (B) aforementioned processor In 
the step which compares the image of said gained fingerprint with the information on a fingerprint 
that others were registered, and the 2nd mode actuation of the (C) aforementioned processor The 
fingerprint characterized by consisting of a step which determines a motion of the finger which 
acquired the 2nd fingerprint image and was gained as said 1st and 2nd fingerprint image, and the 
method of detecting a motion of a finger. 

[Claim 2] The comparison step of the above (B) is an approach according to claim 1 characterized by 
being carried out by the step which compares the description information extracted from said 
acquired fingerprint image with said registered description information on fingerprint information. 
[Claim 3] The step which the above (B) compares is an approach according to claim 1 characterized 
by being carried out using an image processing technique. 

[Claim 4] Said sensor is an approach according to claim 1 characterized by being a capacitive sensor. 

[Claim 5] Said sensor is an approach according to claim 1 characterized by being a photo sensor. 
[Claim 6] The approach according to claim 1 characterized by having further the step which 
remembers at a long period of time that the fingerprint image which carried out the (D) 
aforementioned acquisition can carry out a rear- spring-supporter activity in the 3rd mode of said 
processor. 

[Claim 7] the 3rd mode of said processor ~ setting — (F) ~ said acquired fingerprint image ~ said — 
others ~ the approach according to claim 1 characterized by having the step it is remembered that 
can carry out a rear-spring-supporter activity into non-volatile storage as a part of registered 
fingerprint information at a long period of time. 

[Claim 8] The approach according to claim 1 characterized by having the step extracted in the 3rd 
mode of said processor so that the rear-spring-supporter activity of the description information can 
be carried out from said (Gl) acquired fingerprint information at a long period of time, and the step 
which remembers at a long period of time that said (G2) extracted description information can carry 
out a rear-spring-supporter activity. 

[Claim 9] the step extracted in the 3rd mode of said processor so that the rear-spring-supporter 
activity of the description information can be carried out from said (Gl) acquired fingerprint 
information at a long period of time, and (G3) ~ the approach according to claim 1 characterized by 
having the step which remembers at a long period of time that said extracted description information 
can carry out a rear-spring-supporter activity to non-volatile storage. 

[Claim 10] Connect with the sensor which detects the irregularity of a fingerprint, and said sensor, 
and it consists of a processor which compares the fingerprint detected by said sensor with the 
fingerprint registered beforehand. The identity of said detected fingerprint and said fingerprint 
registered beforehand, or detection equipment of a motion of a fingerprint and a fingerprint 
characterized by detecting a motion of said detected fingerprint about said fingerprint relevant to said 
fingerprint registered beforehand. 

[Claim 11] Said sensor is equipment according to claim 10 characterized by being the sensor of high 
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resolution. 

[Claim 12] Said sensor is equipment according to claim 10 characterized by being a capacitive 
sensor. 

[Claim 13] Said sensor is equipment according to claim 10 characterized by being a photo sensor. 
[Claim 1 4] A detection means to detect the irregularity of a fingerprint, and the fingerprint which 
was connected to said detection means and detected by said detection means, It consists of a 
comparison means to compare the fingerprint registered beforehand. Identity of said detected 
fingerprint and said fingerprint registered beforehand, Or detection equipment of a motion of a 
fingerprint and a fingerprint characterized by detecting a motion of said detected fingerprint about 
said fingerprint relevant to said said fingerprint registered beforehand. 

[Claim 15] Said fingerprint registered beforehand is equipment according to claim 14 characterized 
by what is recorded in memory over a long period of time. 

[Claim 16] Said fingerprint registered beforehand is equipment according to claim 14 characterized 
by what is recorded in short-term memory. 

[Claim 17] In the approach of being used for portable equipment which has the sensor which detects 
the irregularity of a fingerprint, and a processor (A) The step which acquires the image of a 
fingerprint by said processor, (B) — step which compares said acquired fingerprint image with the 
fingerprint image registered beforehand Become and it sets in the 1st mode, from ~ The step which 
the above (B) compares functions as determining the identity of said gained fingerprint and the 
fingerprint registered beforehand, and is set in the 2nd mode. The step which the above (B) compares 
is the fingerprint characterized by functioning as determining a motion of said gained fingerprint 
about said fingerprint registered beforehand, and a method of detecting a motion of a finger. 
[Claim 18] Said fingerprint registered beforehand is an approach according to claim 17 characterized 
by what is recorded in memory over a long period of time. 

[Claim 19] Said fingerprint registered beforehand is an approach according to claim 17 characterized 
by what is recorded in short-term memory. 

[Claim 20] It is the approach according to claim 1 7 characterized by recording in memory said 
fingerprint registered beforehand over a long period of time, and recording said fingerprint registered 
beforehand in short-term memory in said 2nd mode in said 1 st mode. 
[Claim 21] The step which the above (B) compares is an approach according to claim 20 
characterized by being carried out using the information acquired from said acquired fingerprint 
image, and the information acquired from said fingerprint image registered beforehand. 
[Claim 22] In the fingerprint used for the processor connected to the sensor which can acquire the 
image of a fingerprint, and the method of detecting a motion of a finger (A) In the step which 
acquires the information relevant to the 1st fingerprint image, and the 1st mode actuation of the (B) 
aforementioned processor In the step which compares said acquired fingerprint information and 
information on a fingerprint that others were registered, and the 2nd mode actuation of the (C) 
aforementioned processor The fingerprint characterized by consisting of a step which determines the 
motion of a finger which acquired the 2nd fingerprint information and was gained as said 1 st and 
2nd fingerprint information, and the method of detecting a motion of a finger. 
[Claim 23] In the approach of being used for portable equipment which has the sensor which detects 
the irregularity of a fingerprint, and a processor (A) The step which acquires the information relevant 
to a fingerprint by said processor, In the 1 st mode (B) ~ the step which compares said acquired 
fingerprint information with the fingerprint information registered beforehand ~ since ~ The step 
which the above (B) compares functions as determining the identity of said gained fingerprint and 
the fingerprint registered beforehand, and is set in the 2nd mode. The step which the above (B) 
compares is the fingerprint characterized by functioning as determining a motion of said gained 
fingerprint about said fingerprint registered beforehand, and a method of detecting a motion of a 
finger. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sensor which detects the information about a 

finger (finger). 

[0002] 

[Description of the Prior Art] Conventionally, the sensor from which the sensor of the capacity mold 
used as the sensor of a low resolution, for example, a trackpad, and a touchpad pursues a motion of a 
finger, and a computer changes the motion into usable information is well-known. The sensor of 
high resolution becomes possible [ it being used for detecting the irregularity of a fingerprint, 
changing the irregularity of a fingerprint into the information about a detailed image (the description 
of a fingerprint being identified), and being able to use in an usable format by computer, 
consequently detecting specification of the owner of the fingerprint ] further again. The sensor of this 
kind of capacity mold or the sensor of an optical mold is also well-known. 
[0003] 

[Problem(s) to be Solved by the Invention] The object of this invention is one equipment (one 
actuation), and is offering the approach and equipment which detect a motion of a fingerprint and a 
finger. 
[0004] 

[Means for Solving the Problem] this invention persons found out that the technique of a class in 
which the former differs could be used for the object for detection of a motion of a finger, and 
detection of fingerprint information. Consequently, in order to perform both functions, in the 
conventional technique, the system corresponding to two different sensors and each is needed. 
Consequently, it becomes cost high to perform both functions with the conventional technique, and 
the tooth space of the above excess needed for performing only one side of the two functions is 
needed. It becomes disadvantageous especially in pocket equipment that the tooth space of such an 
excess is needed in respect of a tooth space. 

[0005] These conventional faults are avoidable by combining the function of one sensor, and a 
touchpad and a finger sensor. This connects the conventional sensor (the sensor of a capacity mold, 
sensor of an optical mold) or the conventional conventional finger detection sensor of high resolution 
to the processor which drives proper software, and as it is performed as a function of application in 
which this software is needed for performing either scan of a fingerprint, or detection of a motion of 
a finger by the user when proper, it can attain it. 

[0006] In the 1st mode in which the scan of a fingerprint will be performed if it explains concretely 
When this software works to the sensor of high resolution, and mutual, the image (for example, 
irregularity of a fingerprint) of a fingerprint is gained and the finger touches the sensor It is 
processing the image of a fingerprint like the analysis of the description of a fingerprint, analyzing 
the pattern of a fingerprint being detected, memorizing the image of a fingerprint, and comparing the 
image of the fingerprint with the image of other fingerprints registered beforehand. In the 2nd mode 
in which a motion of a finger is detected, software gains the image of a continuous fingerprint, 
analyzes these, and performs them by determining each location of the image of the fingerprint 
which identifies the description of fingerprint identification for example, and continues the direction 
and movement magnitude of a motion of a finger. This invention can attain the cost for carrying out 
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the fruit of the function of both detection of a motion of a finger, and the analysis of a fingerprint, 

and the cutback of tooth spaces. 

[0007] 

[Embodiment of the Invention] Drawin g 1 shows the system of this invention. In this drawing, a 
processor 101, memory 103, and a sensor 105 are shown. 

[0008] A processor 101 performs various software modules memorized in memory 103. 
[0009] Memory 103 memorizes the software module performed by the processor 101 and other 
information, for example, the image of the fingerprint obtained by the sensor 105, or the image of the 
fingerprint with which others were registered. As another example, memory 103 was specified by a 
processor 101 or other processors (not shown) from the image of a fingerprint, or records the 
information about the extracted specific description further again. Any of ** are sufficient as 
memory 1 03 in memory and short-term memory, and volatile or non- volatile memory, and it has an 
accessible component through a communication network from a remote place again further again 
over a long period of time simultaneously. 

[0010] A sensor 105 is a high resolution sensor which can detect the irregularity of a fingerprint to 
the resolution of extent whose formation of a detailed image is attained. This detailed image is the 
differentiating characteristics of a fingerprint, and can be determined using the fingerprint analysis 
technique by the conventional computer. Any of a capacitive sensor (capacitive sensor), an optical 
mold sensor, or other conventional finger detection equipments are sufficient as a sensor 105 in this 
way. 

[001 1] For example, drawin g 2 shows the sensor of the capacity mold of the conventional technique 
for detecting the fingerprint used as a sensor 105 ( drawin g 1 ). When it explains concretely, drawing 
2 shows the topology cull sensor 201 which consists of an array of a sensing element 203. This 
sensing element 203 usually has **** smaller than the detected item. When used as a fingerprint 
sensor, a sensing element must have **** smaller than the irregularity of a fingerprint. On a sensing 
element, it functions as a detection front face 205. A proper insulating material like glass or a plastic 
is arranged. The detail of this sensor is indicated by the United States patent application 08th / No. 
57310. 

[0012] Drawin g 3 shows the process adopted as the system of drawin g 1 for performing the function 
of a motion of a fingerprint scan and a finger of both detection by this invention. The process of 
drawing 3 answers a demand from the application program or the actuating system itself under 
activation, and is performed by the operating system performed on a processor 101 ( drawing 1 ). In 
this way, the specific function which should be performed using a sensor 105 is set up by the 
application program, and is usually told to an operating system. 

[0013] The process of this this invention is step 301 ( drawin g 3 ), and in order to determine a 
motion of the finger of the user on whether a fingerprint which is needed for the authentication for 
security applications is obtained, and a sensor 105 and to communicate the information relevant to 
the location of cursor, and a motion, either of whether a motion of a user's finger is needed is 
determined. Next, in step 303, the image (namely, pattern of the irregularity of a fingerprint) of a 
fingerprint is acquired by the sensor 105. When the finger does not touch a sensor 105, an image 
(image) serves as a blank. Then, in step 305, it is determined whether a sensor 105 is used for 
performing authentication of identification of a user. 

[0014] When the test result in step 305 is YES, it means that a sensor 105 is used for performing 
authentication of identification of a user, control progresses to step 307, and the image of the 
fingerprint obtained there is compared with the fingerprint information in a database. This 
comparison is performed by (c), or its combination by (b) the direct comparison with the acquired 
fingerprint information and the fingerprint image beforehand registered into the database and (a) b 
Whirling, and comparing the information extracted from a gained fingerprint image containing a 
loop formation or two forks, for example like a detailed image with the information recorded in the 
database extracted from other fingerprints. In step 309, this comparison result is returned to the 
program called the process of drawin g 3 . For example, it is whether the directions which only show 
that coincidence was found out are returned, or the directions which specify the side by which 
coincidence was found out are returned. On the other hand, an invalid is returned when coincidence 
is not found out. A process is ended at step 315 after that. 
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[0015] When the test result in step 305 is NO, it is used for a sensor 105 detecting a motion of the 
finger on the front face, control progresses to step 311, and the fingerprint image obtained at step 
303 there is compared with the information from at least one on the fingerprint image obtained 
before, (a) This comparison The direct comparison with the acquired fingerprint information and the 
fingerprint image beforehand recorded in the database, (b) It is performed by (c) or those 
combination by whirling and comparing the information extracted from the edge of the gained 
fingerprint image, for example like a detailed image or the finger containing a loop formation or two 
forks with the information on the resemblance extracted from the fingerprint image obtained before. 
These comparisons are performed using either of the conventional gestalten of an image processing. 
In step 313, a motion vector is formed as a comparison result and returned at step 311. This motion 
vector shows the relative motion about the part detected at the last of a finger. This relative motion 
contains both the direction of a motion, and movement magnitude. This process is ended at step 315. 
[0016] If a motion of a finger is detected by the sensor 105, tapping of the user on a sensor 105 will 
become detectable. This detects existence of the finger on a sensor 105 first, and existence of after 
that is again detected by un-existing and the pan. They are performed within time amount 
predetermined [ these / all ]. If a finger separates from a sensor 105 about detection of a motion of a 
finger similarly, as for a detection **** location, a relative motion will be reset until a finger 
contacts a sensor 105 again. 

[0017] The process of drawing 3 is used for being repeatedly repeated, in order to detect smoothly a 
motion of the finger on the front face of a sensor 105, for example, controlling cursor or a drawing 
tool. Similarly, if authentication of identification of a user is needed, the process of drawing 3 will be 
performed, when the time of a log on in a computer system and a computer network or dealings is 
conducted. 

[0018] Instead of incorporating software in an operating system, you may also incorporate such 
software into a specific application program. Furthermore, software for a comparison which is 
needed at step 307 can also be performed an external processor or by connecting through a computer 
network. 

[0019] About detection actuation, the finger itself is not needed actually. Instead, another detection 
front face can also move on the front face of a sensor 105. Such a front face is the configuration that 
the motion on the front face of a sensor 105 is restricted. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the system constituted by this invention. 

[Drawin g 2 ] Drawing showing the capacitive sensor of the conventional technique of detecting a 

fingerprint. 

[Drawing 3] Drawing which expresses the process of this invention adopted as the system of 

drawin g 1 in order to detect a motion of a fingerprint and a finger. 

[Description of Notations] 

101 Processor 

1 03 Memory 

105 Sensor 

201 Topology Cull Sensor 
203 Sensing Element 
205 Detection Front Face 
301 Initiation 

303 Acquire Image of Fingerprint. 
305 Collating 

307 Compare Information and Database of Fingerprint. 
309 Return to Congruous Results. 

311 Compare Image of Fingerprint with Image Registered before. 
313 Generate Motion Vector. 
315 Termination 

[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
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